Increased expression of dysbindin-1A leads to a selective deficit in NMDA receptor signaling in the hippocampus.
The effects of the major schizophrenia susceptibility gene disease DTNBP1 on disease risk are likely to be mediated through changes in expression level of the gene product, dysbindin-1. How such changes might influence pathogenesis is, however, unclear. One possible mechanism is suggested by recent work establishing a link between altered dysbindin-1 expression and changes in surface levels of N-methyl-d-aspartate receptors (NMDAR), although neither the precise nature of this relationship, nor the mechanism underlying it, are understood. Using organotypic slices of rat hippocampus, we show that increased expression of dysbindin-1A in pyramidal neurons causes a severe and selective hypofunction of NMDARs and blocks induction of LTP. Cell surface, but not cytoplasmic, expression of the NR1 subunit of the NMDAR is decreased, suggesting dysregulation of NMDAR trafficking and, consistent with this, pharmacological inhibition of clathrin-dependent endocytosis is sufficient to reverse the deficit in NMDAR signaling. These results support the idea that the level of the NMDAR at the plasma membrane is modulated by changes in dysbindin-1 expression and offer further insight into the role of dysbindin-1 at an important cellular pathway implicated in schizophrenia.